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Attached are the pages and maps that were changed as per the telephone
conversation this morning. I will deliver a hard copy of these pages
and maps to the PFO and the FS this afternoon. lwill deliver a hard
copy of these pages and maps along with cd that contain the entire
amendment with these pages included to the DOGM Salt Lake office
Monday. Below is a summary of the changes.

Page 1-6. Changed the propefi descriptions in accordance with the
comments from Joe and Wayne.

Plate 5-1A. Changed the proposed workings in the McCadden Hallow area
to match the R2P2. Also changed subsidence contours for the area.

Plate 5-3 and 5-3A. Changed the subsidence contours in the McCadden
area to match Plate 5-1A.

Appendix 7J. The pages added at the front of Appendix 7J that discuss
the two different Mayo reports was updated to reflect the new name of
the second report and changes made to it. The final version of the
second Mayo report is attached.

Mark Reynolds (PE)
C. W. Mining Company
P. O. Box 300
Huntington, Ut 84528
435-687-5777

Joe Helfrich <joehelfrich@utah.gov>, Wayne Hedberg <waynehedberg@utah.gov>, Dale Harber
<d harber@fs.fed. us>, Karl M Boyer <kboyer@fs.fed. us>
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A. T16S, R7E SLBM

T165 R8E SLBM

Permlt Aroa

Sec. 14 gn
S e c .  n i l n , E 1 n W l n
Sec. 24W112,W1n Un
Sec. 25 NW1/4 NW1/4, El/2 NW1/4, SW1/4 SW1/4,

E1l2 SW1/4
Sec. 26 NE1/4 NE1/4, NW1/4 NE1/4, N1/2 SW1/4

NE'l/4 and he access/haul road and topsoil
sbrage area as shown on Plate 2-1 .

S e c  7  N E 1 / 4 N F 1 / 4

B.

Sec-J-$- A | |
SE--ll- A | |
SA1 2l  t r l1? NWI/d Ntr{ / ,  Ni l2 SFl l l

T165,  R7E SLBM

S e c .  1 1  A l l
SE-J-Z- A | |
Sec. 13
Sec. 14 NE1/4-EllLMll/A
Sec. 24
Sec---ZLEl4

T16s, RBE SLBM Sec-$$0tU4-$1A!J1-
Sec. 19 S1/2 NWl/4, SW1/4, SW1/4 SE1/4-!l/L

tEt/4-sl/LlEt/4.

T165, R7E SLBM Sec. 25 SW1/4 NW1/4, NW1/4 SW1/4
T16S. R8E SLBM Sec. 6 Lots 11-14.E112 SW1/4. W1/2 SE1/4. SEl/4

Sec. 7 fficeot NE1/4 NEl/4
W
Sec- 18 N1/2- SE1/4- N1/2 SW1/4- SE1/4 SW1/4

T15$ R7E StaM Se€, 25 E1/2
T163, R8E SLBM

&c. 31 NE1/4 NWl/4. NW1/4 NE1/4

Sen ? iN l l?  NW' l /4  NF1/4  NF{ /4  sF{ /4

Nob: Letbr corresponds witr ownership shoun in Table
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Probable Hydrologic Consequences of Goal
Mining in the Mohrland Permit Area

C.W. Mining Gompany, Huntington, Utah

Febrmry 9,2007

Prepared by:

Aan L. ilayo,PhD
Califomia Registered Geologist, No. 3265
Certified Professional Hydrologist No 1476, AnBrican lnstitute of Hydrology
Licensed Professional Geologist, Sbb of Ubh, N0.5248606-2250

Mayo and Associates, LC
710 East 100 Nortr
L indon,  UT84042
801 -785-2386

Mayo and Associates, LC
Gonsultants in Hydrogeology
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PROBABLE HYDROLOGIC CONSEOUENCES OFMINING

This docunent describes he probable hydrologic consequences (PHC) of coal nining in the

Mohrland Lease area (Mohrland and McCadden Hollow permit expansion areas), as

described on page 1 of $e June 25, 2001 report "lnvestigation of groundwater and surface-

water systens in he C.W. Mining Corpany Federal Coal Leases and Fee Lands, Soufiem

Gentry Mountain, Enery and Carbon Counties, Utah" byMayo and Associates, LC which is

referred to herein as the 2001 Report. Chapbr 9 of the 2001 Report, which described fie

probable hydrologic consEuences of mining in fie Bear Canyon Mine and he Wild Horse

Ridge area, was part of $e successful pern$t application forhe Wild Horse Ridge mine

expansion. Chapter 9 of fte2001 reportdid notexplicit ly include expansion of nining into

fte Mohrland lease area, but chapters 1-8 of $e 2001 report described he groundwater and

surface water systens in he Mohrland lease expansion area, specifically he mining areas

designated ashe Mohrland area and the McCadden Hollow area (page l,Section 1.0,2001

Report). The purpose of tris PHC revision is to explicity include fte Mohrland lease area.

The Bear Canyon Mine permit area includes Bear Canyon mines #1 and #2, wfiereas he

Wild Horse Ridgeexpansion area includes mines BearCanyon mines#3 and #4. Mining has

been conpleted in botr Bear Canyon #1 and #2 mines. Mine #1 is sealed and BC2 has been

reclainBd. Wild Horse Ridge mine #3,wtrich nfnes coal fromfte Blind Canyon Seam,

opened in 2002 and nine #4, which mines coal from he overlying Tank Seam, was opened

in 2004.

F{Cofcod mininginthe
Mohrlad pernit aea FSruay 9,2007
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The distinction between he Bear Canyon Mine permit area and he Wild Horse Ridge mine

permit area is inporhnt because, groundwater systens in bese areas are hydraulically

isolated from each ofier by the Bear Canyon Fault. The hydraulic discontinuity between he

two areas is docunpnted in Section 4.3 (2001 Report) and is i l lustrated in Figure 13b (2001

Report).

The Mohrland Lease application area includes two distinct mining areas that are separated

fromeach otrer by he Bear Canyon Fault. East of $e fault he mining pernt't area is known

as the Mohrland area and west of the fault tre mining permit area is known as he McCadden

Hollow area. As wi$ he Bear Canyon-Wild Horse Ridge mine areas, groundwater systems

in the Mohrland -McCadden Hollow areas are hydraulically isolated from each o$erbythe

Bear Canyon Faul t  (F igure 138,2001 Report ) .

Mining in tre Mohrland area, which wil l include tre Hiawatha and Tank Searns, is planned

to comnpnce imnediately after issuance of tre Mohrland lease area permit. The Blind

Canyon Seam will notbemined in tre Mohrland area dueto l imited coal.

0nly he Blind Canyon Seam contains mineable coal in he McCadden Hollow area. The

McCadden Hollow Blind Canyon Seam cannot be accessed frombe Bear Canyon Mine

because he coal seampinched out between he Bear Canyon and McCadden Hollow mine

areas. Access via fie Bear Canyon mine wil l also be impossible because conplete

Fl-lC of cod mini ng i n the
Mohrlard permit ae FSruay 9,2007
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reclamation is planned forthe Bear Canyon mine and an extensive area of lowcoal separates

he BearCanyon nine fromthe McCadden Hollow mine. Access to he McCadden Hollow

area is currently economically questionable fromhe Mohrland area due to stratigraphic

offset along tre Bear Canyon Fault and conplications resulting from tre faulting.

This PHC determination is rEuired by R645-301-728 of theState of Utah CoalMining

Rules and appropriate subsections of he rules. This PHC determination is based on $e dab

and infornntion oresented in Sections 1 -8 of the 2001 reoort and is an addendum to the 2001

reoort.

1.1 Possible ad\rerse impacts tot?n hydrologic balance (728.310)

1.'1.1 Groundwater

In general, here are tuo mechan isns by wh ich min ing in he proposed permit area has the

potential to adversely inpact nafural groundwater discharge rates fromhorizons overlying or

under ly ing minerarork ings.  Thef i rs tnBchanismishedirect in tercept ion anddewater ing of

groundwater conhined eiher in perched systems in horizons directly overlying $e mined or

groundwater associated witr faults orfractures. The second npchanism is tre dewatering of

perched groundwater higher in tre stratigraphic section caused by interruption and

defornBtion of strata above subsided areas. These mechanisns are discussed below.

Included in fte discussion are exanples of how the groundwater systens have behaved in he

existing mine permitarea - BearCanyon and Wild HorseRidge mines. Such exanples are

FHC of cod minirginthe
Mohrlad psrnit ae FSruay 9,2007
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inporbnt because they are he best predictors for fie likely behavior of groundwater system

in he Mohrland pern$t expansion area.

Direct intarception of perched groundwater

As described in Section 6.3 (2001 Report), mostwater encountered in the urcrkings of he

Bear Canyon Mine discharged from inactive-flow perched groundraater systems. Waters in

hese systers are not in good hydraulic comnunication wih he recharge and discharge

areas. This is indicated byhe radiocarbon ages of hesewaters (500-9,000 years),$e lack

of tritium in hese waters, and he rapid decreases in discharge rate after a source of water is

encountered (of tendaystoweeks) .  Al thoughasigni f icantquant i tyofwaterhasdischarged

fromthe large sandstone paleochannel encountered in be norhern extent of he Blind

Canyon Seam uorkings in $e BearCanyon Mine area fora longer period of t inp, tt is inflow

was nevertheless supported byan inactiv+flow groundwater system. Discharge fromhis

channel  (neasured atSBC-9 and SBC-10;  F igure l0c and 10d;2001 Report ) took longerto

decrease because of fte greater lengtr of frat particular channel. Boh SBC-9 and SBC-1 0

are nowinactive rmnitoring sibs. Since 2002all Mine 1 wabr, including discharge frombe

paleochannel reporb b SBC-9A. Because npasured discharge at SBC-9A has been as low

as 3 gp m, it is likely hat $e d ischarge f ro m fte channel has essentially ceased .

Calculations of fte steady-state flux of groundwater in $is channel (Section 8.1 ; 2001

Report) suggestfiat he natural pre-mining recharge and discharge rates forhis channel is

lessthan 2 gpm. The increasing radiocarbon ageof wabr (Section 5.3;2001 Report) in ft is

FhlC cf @d miningintte
Mohrlad psrnit a@ Rbruay 9,2007
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channel suggests hat increased groundwater recharge b tris channel due to dewabring of

ft is channel is probably not occurring.

The sandstonechannel is located attre norh end of the Bear Canyon Mine (soufiern end of

the lowcoal area separating he BearCanyon and McCadden Hollow areas; Plate 5-1A,

MRP). This is significant because itrepresent potential groundwater conditions in tre

vicinity of the low coal - high sandstone regions of he Blind Seam. Elsewhere in he Bear

Canyon Mine Blind Seam workings only smaller quantit ies of groundwater were

encountered. Groundwabr conditions encountered in tre Bear Canyon Mine Blind Seam

uorkings are $e best indicator of groundwater conditions hat may be encountered in he

Blind Canyon Seam in $e McCadden Hollow area. Based on groundwater conditions in he

BearCanyonmine (page53 ;2001  Repor t ) i t i s reasonab le toan t i c i pa te  ha ton l ym in ima l

groundwater inflows (i.e., lesshan 40 gpmforshorttinp intervals and $en drying up,

Figures 10a,b;2001 Report )  wi l lbeencountered in he Bl ind Canyon Seam in he

McCadden Hollow area unless a large paleochannel is encountered. Such an encounter is

nnstl ikely to occur in fte soufiern rmsturcrkings where $ecoal seam hins. Here

groundwater inflows as great as 200 gpm my be encounter for several years (Figure 10c;

2001 Report). In $e Bear Canyon Mine lrcfound groundwabr in fie paleochannel had a

npan taC age in excess of 1,000 years (Table 4;2001 Report) and it is likely trat water in a

McCadden Hollow paleochannel would have a similar age. What this inplies is that a

McCadden H ollow paleochannel groundwater system will have poor hyd raulic

corrrunication wih near surface groundwater sysbm and its dewabring will not inpact

FfC cf @d mininginthe
Mohdad psrnit aE F$ruay 9,2007
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surface springsorstreams. In tre BearCanyon nine wecalculated an average nafural

recharge-discharge rate of he Blind Canyon paleochannel of only 1.6 gpm (Section 8.1 and

Figure 21; 2001 Report) and it is likely hat a McCadden Hollow paleochannel unuld have a

similar nafural flux rate.

The Bear Mine Blind Canyon Seam paleochannel also provides insight into $e relationship

between Blind Canyon Seam groundwater systens and the Bear Canyon and Blind Canyon

Faulb. In he Bear Canyon rnine fte Bear Canyon Fault truncates fte eastside of he

paleochannel and he Blind Canyon Fault truncates hewest side of the paleochannel.

Because he paleochannel uas essentially full when encountered during mining, appreciable

quantit ies of groundwater did notnaturally drain into eiher fault fromfie channel. In oher

words, near fie Blind Canyon Seam he vertical hydraulic conductivity of he fault zones is

small, relative to the vertical and horizonhl hydraulic conductivity of sandstone channels,

hus fie Bear and Blind Canyon Faults are not avenues for appreciable downward vertical

grounduater rmvemnt in he vicinig of fte Blind Canyon Seam in he Bear Canyon mine.

A similar condition is anticioated in $e McCadden Hollow Mine.

Altrough the Bear Canyon Fault has not been a significant conduit for groundwater flow

wiere it encounters he Blind Canyon Seam, it is a groundwater conduit in fte Panher

Sandstone as evidence by discharge from Big Bear spring. Because the fault is a barrier to

flow from mining activities west of fie fault, as evidenced by large potentionetric surface

difference across $e fault (Figure 13b; 2001 Report), a crit ical issue is wil l he fault be a

F|-IC of @d mininginthe
Mohrlad pgrnit ae Hruay 9,2007
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barrier to vertical grounduater flowwhen $e Blind Canyon Seam is nined in the McOadden

Hollow area. Since fiestratigraphic and strucfural relationships betr,veen he BearCanyon

Fault and Blind Canyon Seam aresimilar b troseanticipated in $e McCadden Hollow area,

as described below in dehil it is l ikely hat Blind Canyon Seam mining in tre McCadden

Hollow area wil l notalter nafural groundwater flow conditions associated wih $efault.

These cond itions include g rou ndwater flow in h e Pan$er Sandston e to Big Bear sp ring.

In the Mohrland and McCadden areas there are no knowspringstratdischarge below

proposed coal-mining searns, trus no inpacts are anticipated. Potential inpacts to Birch and

Big Bear spring are described below.

Springs that discharge fromhorizons below tre mined coal seam in he Bear Canyon Mine

area include $e Panfter Sandstone springs (Big Bear, Birch, Defa #1 , and Defa #2). Sonp

oral l  o f  heuaterd ischarging f romthePantherSandsbne spr ingshasant iqui ty ,  suggest ing a

possible relationship witr uabrs encountered by mine unrkings. However, as discussed

extensively in Section 8.0 (2001 Report), these springsare hydraulically isolated fromfie

groundwabr that has been encountered in fre Bear Canyon Mine. Evidence for$is

hydraulic isolation includes: 1)alrmstall groundwater encountered during mining activit ies

was fromthe paleochannel in $e Blind Canyon Seam, located several hundred feetabove he

Panher Sandstone, 2) fie calculated rate of natural recharg+discharge in tre channel is only

1.6 gpm, which if sbpped umuld not have a nBasurable irpact on Birch or Big Bear Spring

d ischarge (Fig u re 21; 2001 R eport), 3) fau lt gouge was identif ied in be Blind C an yon Fau lt

wtrich has approxirnately 200 feet of offset (Section 8.2;2001 Report), and 4) groundwater in

F|-lC cf cod minirBinthe
Mohrlard pernit aa F$ruay 9,2007
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a sandstone channel near the Blind Canyon Seam inside tre Bear Canyon mine has a toO age

of about 5,400 years whereas groundraater locabd east of tre fault has a laC age of only

1,400 years. Thus the groundwater would have to beconB about 3,000 years younger by

crossing fie fault and unuld have also become younger before discharging atBirch Spring.

Witrout appreciable mixing from rmdern, non-nfne related groundwater ft is condition is

inpossible. Because similar statigraphic and structural conditions are anticipated in $e

McCadden Hollow area asfound in the BearCanyon Mine, wedo notanticipab any inpacb

frommining activit ies in $e McCadden Hollow area to Pan$er Sandstone springs including

Birch and Big Bear springs.

As described above he Mohrland and McCadden Hollow areas are separated byfie Bear

Canyon Fault which likely prevenb hydraulic cormrnication from between the west and

east side of he fault. That trere is a hydraulic disconnect is indicated by he following:

1 . The vertical offset of fte Bear Canyon Fault is approxinntely 230 feet. lt has been

ourexperience fiat faulb wih large displacenenb in the Blackhawk Formation, Sbr

Point Sandstone, and Mancos Shale alrmst always contain relatively irpernnable

fault gouge because of abundant shale and nudsbne. This suggesbtrat he plane of

fte Bear Canyon Fault is in places fi l led wih fault gouge as found in fte Blind

Canyon Fault in he Bear Canyon Mine (page 122;2001 Report). Fault gouge is

generally not capable of transmitting wabr as dermnstrated by he lack of raater in

Fl-lC of cod n$ning inthe
Mohrlad pennit ae ruruay 9,2m7
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tre gougeof the Blind Canyon Fault where encountered bybe Bear Canyon Mine

(MRP, Appendix 7-J,  p.  78) .

lf be Bear Canyon Fault contains gouge adjacent to he Blind Canyon Seam in fte

McCadden Hollow area, hen the fault will act as a barrier to flow vertically dowt

the fault, laterally along fie fault, or perpendicular ly across the fault. Because the

Bear Canyon Fault wil l not be encountered in $e Mohrland area tre fault gouge

discussion is only pertinent to tre Blind Seam in McCadden Hollow area. Altrough

fault gouge sfudies have not been conducted for he Bear Canyon and Blind Canyon

Faults, bere is evidence hat he faults adjacent to he Blind Seam contain gouge.

Forexanple, in the Bear Canyon mine he Blind Canyon Fault isfi l led with dry,

cfay-rich gouge opposite the Blind Canyon Seam (p. 78 and 122;2001 Report). The

dry character suggesbgroundwater does not f low horizonhlly across trefault. lt is

reasonable to expect similar conditions to occur elsewhere in l ight of he large

vertical offseb of hefaulb and $e potentioneteric differences on opposite sides of

t heBearCanyonFau l t (F igu re l3b :2001  Repor t ) .  Wh i l e ,he fau l t p l ane i t se l f  nuy

not support groundwater or groundwater flow, fault-associated fractures on eifier

side of the fault may support groundwater flow. Consequently, any water-bearing

fracfures east of ttre Bear Canyon Fault are not in hydraulic conrnunication wih

fractures west of the fault that may be supporting groundwater flow to Big Bear

Sp ring .

FHC cf cod minirBinthe
Mohrlad pornit ae 10 Fdrury 9,2007
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2. Groundwabr recharge b he Panher Sandsbne likely occurs where he Panher

Sandstone isexposed ator nearfie surface and $e litfle unter recharges hePanher

Sandstone from overlying horizons (Section 6.3;2001 Report). Along the Bear

Canyon Fault, adjacent to he Wild Horse Ridge, Mohrland, and McCadden Hollow

areas, fie Panfter Sandstone is not continuous across the fault, because of 230 feet of

vertical rmvenpnt along fie Bear Canyon Fault, Consequenfly $ere can be no direct

hydraulic conyrunication betr,veen he Panfier Sandstone west of tre Bear Canyon

Fault wiere Big Bear Spring is located and fie Panther Sandsbne east of he fault in

Wild Horse Ridgeand Mohrland areas.

3. The rocks in the Mohrland area dip to fte sou$east. Thus,grounduater in bedrock

formations in ftese areas uould nafurally flow to fte sou$east, away fromfie Bear

Canyon Fault and away from Big Bear Spring. Additionally Mohrland nine

unrkings, in boh the Hiawafia and Tank Seans will be at least 500 feet from he

Bear Canyon fault  (Plates 5-1Band 5-1C: MRP) , t rus i t is unl ikely hatwater

encountered in the Mohrland mine will interceot fault water orhat water in the mine

will interact wih fie fault.

Blind Seam uorkings in he McCadden Mine wil l approach boh $e Bear Canyon and Blind

Canyon Faulb. Theexperience in he BearCanyon mine, as described above, suggesthat

$is mining wil l not result in water rmving into or out of $ese faulb. McCadden Hollow

urcrkings wil l also cross a snnll displacenent faultarea (6 feet of displacement) wiich is

FHC cf @d minirginthe
Mohrlad psrnit a€ Rbruay 9,2007
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located 600-700 feet west of $e Bear Canyon Fault (Plate 5-1A; MRP). In Bear Canyon

Mines #1 and #2 a similar snBll displacennnt fault was mined witrout significant

g rou ndwabr inflours or affect b an y know spring and no hyd ro log ic inpacb are anticipabd

in he McCadden Hollow Mine.

\Men coal n*ning recomncnces in be Hiawatra Seamrr'orkings, here isapotential for

water to up well fromthe Spring Canyon Sandstone where $e elevation of hecoal seam is

below fte elevation of he potentionptric surface of he Spring Canyon Sandstone. This

potential exists because he Hiawafia Seam lies direcdy on the Spring Canyon Sandsbne.

Tvro nearby mines provide insight into mining tre Hiaraatra Seam. In fte Crandall Canyon

mine, locahd about 5 niles west of tre Bear Canyon Mine, fte potentioneteric surface of $e

Spring Canyon Sandsbne was generally above $e base of $e Hiawaba Seam. The Joes

Valley Fault b $e r,vest and a lesser fault to fie east truncate the sandstone body. The Joes

Valley Fault is a major strucfural feature with a vertical displacennnt of about 2,500 feet.

During mining groundruabr seldomup-rirrelled from $e mine floor (Mayo and Associates,

1999). In fiose locations where ninor upwelling occurred be sandstone floor was fracfured,

dueto a roll strucfure associated wih fieJoesValley Fault. Thegeneral absence of

upwelling, despite fte upward gradient, uas attributed to shale material often found in

contact witr he sandstone and he low hydraulic conductivity of tre sandstone. Based on

slug test resulb an average hydraulic conductivity (K) of 6x1 0-8 fUsec and an average linear

velocity of 2.6x10-sfUsec (0.8 fUyr) was calculated (Mayo and Associates, 1999).

Calculations rrvere also rnade $at dermnstrabd hat a 1-nfle long, 1O0-footwide section of

FFIC of @d minirginthe
Mohrlad psmit ae 12 Rbruay 9,2007
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Sbr point Sandsbne unuld only yield an average discharge of 7 gpm. This significance of

thesecalculat ions isthatunfractured StarPointSandstone lensesrmybeunderconf ining

pressure butfiey have K values so small as to yield minuscule armunb of water. Birch and

Big Bear Springs denpnstrate hat he Kand storage coefficient of highly fractured Shr

Point Sandstone can transport and yield appreciable groundwater.

In PacifiCorp's Trail Mounhin mine approxinntely 200-300 gpm (initial inflow rate) up

welled fromhe Spring Canyon Sandsbne atfte soutr end of tre mine (Mayo and

Associates, 1997). As nfning progresshe sandstone was depressurized and inflow ceased.

Here $e sandstone had been folded inb he Sfaight Canyon Syncline wtrich resulted in a

highly fracfure rock body. The sandstone was also cut by nunerous faulb associated witr

tre folding and $e hydraulic conductivity of 4.3 x 10-6fUsec was calculated from a recovery

test on a nearby well (Mayo and Associates, 1997).

Thus two rmdels existfor he potential behavior of he Spring Canyon Sandstone in he

proposed Mohrland Mine -fieCrandall Canyon rmdel and heTail Mountain rmdel.

Because he bedrock benea$ fte mine is not partof a nnjor folded strucfure, wtrich rirould

greafly fracture he rock, itis likely hat he Crandall Canyon rmdelis $e best analog for

Spring Canyon groundunter inflows into $e Mohrland Mine. No evidence has been found

in eiher be existing Bear Canyon or Wild Horse Ridge mines to suggestthat fie damage

zone (i.e., region of extensive sandstone fracturing) extends appreciably away from he

rnapped Bear Canyon Fault.

ftlC cf @d mininginthe
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In the Mohrland Conplex (Blackhawk, Mohrland, Hiawaha, and King nines), located

inrrediately nor$ of f ie Mohrland area, historical inflours asgreatas 100 gpmwere reported

wten he Bear Canyon Fault was intercepted. Data do not existwtrich describe where he

fault water was encountered or wtrich fornntions produced tre wabr. In the Bear Canyon

Mine inflows associated wift fte Bear Canyon Fault were typically lessfian 5 gpmand

dried up shortlyafter init ial encounter. Asurveyof $e King 4 mine (Hiawafia Mine PHC,

2003) found fie mine was essentially dry and only five poinb of inflow greater han 1 gpm

nere observed. Three of the inflows originabd from tre n$ne floor via fracfures or the Bear

Canyon Fault. The PHC concluded thefault zone is nota najor sourceof in-mine water.

Inflow rates in tre Mohrland area are anticipated to be small, only a few gpm, because it is

anticipated that he Bear Canyon Fault will not be intercepted by be proposed nining except

to access Lease U-46484 (McCadden Hollow). Based on historical inflows in the Bear

Canyon Mine from crossing fte Bear Canyon Fau lt, groundwater inflows should be minimal

(i.e., only a few gpm) and should dry us shortly after being encountered.

We do notanticipate $at partial derantering of $e Spring Canyon Sandstone wil l bea

significant adverseinpact to fte hydrologic balance because 1)water in fie Spring Canyon

Sandstone has antiquity (Section 5.3; 2001 Report) indicating trat groundwabr flow in the

sandstone is not active, 2) here are no discernable discharges from $e Spring Canyon

Sandsbne (except the snnll seep BP-l ), and 3) mine floor conditions similar to those

encounbred in $e Crandall Canyon Mine are anticipated.

F|-lC d@d minirBinthe
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Mine workings in he permit expansion area wil l l ikely not encounter any large groundwater

inflows. As in he Bear Canyon Mine, large inflows wil l onlyoccur if mining encounters a

large raater-bearing sandstone paleochannel. The location of such feafures is not readily

predictable, but in he existing nine area, channels have only been encountered in he Blind

Canyon Seam. No mining wil l take place in the Blind Canyon Seamwihin fie Mohrland

area as mineable coal onlyexisb in tre McCadden Hollow area. Weanticipate that if a large

water-bearing sandstone channel is encountered, groundwater discharging fromthe channel

wil l have antiquity and not be part of an active flow system hat supports discernable

discharge to he surface. Such inflows nny init ially be as great as 200 gpm and large inflows

nny last for rmre han a year. We anticipate that ttris water will not irpact he hydrologic

cycle as it wil l not drain surface water sources or reduce the flow of springs.

Dirxt interception of water associated wih faults

Altrough groundwabr is notassociated wih fie Bear Canyon Fault in he BearCanyon

Minearea, t t re informat ion presented abovesuggest that thefaul twi l l  not  beasourceof

groundwater inflows when approached in tre McCadden Hollow nine area. Alttough we

expect that uater associated wift the Bear Canyon Fault may be part of an inactive

groundwater flow system, we reconrrBnd that if any water is encountered an evaluation be

nnde atthat t inp to confirm ftis supposition.

FHC of cod mininginthe
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Groundwabr hat may be associated wih he Bear Canyon Fault was encountered in he

Hiawatra Conplex approximately 5 miles nor$ of fie Bear Canyon Mine. Based on inflows

fromfte Bear Canyon Fault  in the Hiawaha Conplex (p.6, Ch.7, Hiawa$a MRP, 1992),

he nuxirrum inflow from fie Bear Canyon Fault in fie Hiawaha Mine was 100 gpm.

However, fault intercepts in he Trnk, Blind Canyon, Hiaraatra Seams in he Bear Canyon

Mine, suggests hat fie Bear Canyon Fault does notconvey water from he Hiawaha area b

he Bear Canyon area. Altrough fiere are technical reasons trat dermnstrate hat Hiawa$a

mine water does notdischarge atBig Bear and Birch Springs viahe Bear Canyon or Blind

Canyon Faulb, the issue has been previously settled by DOGM. During he Hiawa$a permit

renewal process,he local uater users protested fterenewal and clainBd ftat U.S. Fuel had

inpacted Big Bear and Birch springs wtren mining he Hiawa$a mines. DOGM required

Hiawaha to update he PHC and provehere was no inpact. The caseended up bygoing to

fie DOGM Board witr inputfromlawyers on each side. Hiawaha rnrcn fie case and he

issueisnowsetf led. Noneheless hefacthatHiawaha Conplexn$newaterdischarges

f rom he Moh rland Porhl ind icabs ftat the d ischarge is to fie no rh away from he sp rings,

The ages of $e Hiawafia Conplex water, wtrich nowdischarges fromhe Mohrland Porhl,

has a radiocarbon age in excess of 9,000 years, v*rich is considerably older fian water in

eiher Big BearSpring orhe Bear Canyon Mine (Section 5.3;2001 Report) also suggest

Hiawaha water is nota rnajor source of Birch or Big Bear Spring wabr. Mohrland Portal

Water has appreciable tritium (5.5 TU; Table 4,2001Report) and thus he fault origin

portion of hegroundwater is likely olderthan 9,000 years. Big BearSpring water has 14-1 7

TU and is bo young to have a toC age (Table 5,2001 Report). Birch spring has a laC age of

ftlC of cod mininginthe
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1,100 to 3,600 years. Based on a simplemixing model it is notpossible to derive Big Bear

Sprig water fromHiaraatra fault wahr and only a snull percent of Birch Spring water could

be derived from Hiaraatra fault vrabr. Otrer contenb of o$er conservative species such as

sulfab (Mohrland Portal 8.7 neq/l vs. Birch and Big BearSprings 0.44 to 4.16 neq/l)

suggest that only a portion of he spring waters could be attributed to Hiauaha water.

Thus,wabr inflows to fte BearCanyon Mine oruater discharging fromBig BearSpring is

not fie sann water $at is associated wi$ he Bear Canyon Fault in fte H iawafia Conplex.

Based on what is known abouthe behavior The Bear Canyon and Blind Canyon Faulb, as

described above, it is u n likely hat min ing in the Moh rland o r McC adden H o llow areas will

inpact ground water resources as he faults are approached or encountered.

Subsidence-re lated ftacfu ring and defo rmation

The second npthod whereby natural groundwater discharge rates may beadversely affected

resulb from interruotion and deformation of strah above subsided areas. Rermval of coal

during second nining causes the strah immediately above$e mined horizon to cave. Above

fie zone of caving, bedrock fracfures in response to subsidence. The height of he fracfuring

zone can be related to mining height. A relationship applied atsone western coal mines is

hat subsidence fracfures propagate upward to approxinntely 30 tines he height of he

extracted coal (Kadnuck, 1994). Rock strata above fie fracture zone conmonly bend rather

han fracfure.

ftlC of cod mininginthe
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In he Bear Canyon Mine , mining has occurred in three searm, fie Hiawaha, Blind Canyon,

and Tank Seams. At $e Bear Canyon Mine second mining occurred in he Blind Canyon

Seam priorto ndning in he overlying Tank Seam. This unconventional mining sEuence

(i.e. extraction of $e lor,ver seam first) provides a unique opportunity to evaluate be integrity

of the strata overlying second mined areas at a height of about 250 feet above tre Blind

Canyon Seam. Mine personnel report (C. Reynolds, Personal Conrnrnication, 1999) hat he

Tank Seam r,tas intact and $at vertical fracfures did notextend as high as $e Tank Seam.

Sone existing fracfures were opened or loosened. Subsided areas attris height above he

Blind Canyon Seam did experience bending as dermnstrated by increased apertrre along

horizontal bedding planes. What his rneans is hat fracturing propagates upward

considerably less $an 250 feet. That fracfuri ng does notpropagab upward furtrer is likely a

result of he presence of nnssive sandstones in $e Blackhawk Fornntion.

The effecb of second nining in fie Tank Seam cannot beas intimately ascerbined. Second

mining in fte Hiartrafia, Blind Canyon and the Tank Seans will cause fracturing to

propagate upward from he Tank Seam to a greater height ban fractures urculd extend if

mining occurred in fte Tank Seam alone. However, because of tre anBliorating effect of he

fi ick interburden between he Hiauaha, Blind Canyon and TankSeans, it is unlikely ftat

he height of fracfuring above areas of multiple seam rermval will be significanfly greater

han he height of fracfuring above second mined areas in tre Tank Seam alone. Thus, we do

+lC cf @d minirginthe
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notexpect fracfuring to extend rmre fian about300 feet abovehe Tank Seam. ln fie

Mohrland pernt't expansion area second ntining wil l occurin he Hiaunfta and TankSeans.

In the Bear Canyon Mine area and perntit expansion area, no springs have been identified

which discharge from he upper Blackhawk Fornntion or fte Casflegate Sandstone, and only

two springs (FBC-9 and FBC-3) discharge from be Price River Fornntion. FBC-9 is

locahd about2,500feetr,vestof McCadden Hollowminerrvorkingsandisseparated fromfie

proposed raorking byseveral faults witr abbl vertical displacenent greater han 200 feet.

FBC-3 is located about 1,500 feet souft west of McCadden Hollow mine workings (7-4,

MRP). FBC-3 has nBasured 1.5 gpmand FBC-9 has a nBasured seasonal discharge of 22.4

to 0 gpm (Table A-1;2001 Report). Because of tredishnce frompotential McCadden

Hollow workings and the fact $at tre Price River Forretion springs are seasonal it is

anticipated that McCadden Hollow mining wil l not affect f ie springs.

The bulkof f ie groundwater resources in fte area are found in the Norfi Horn Fornntion and

he Flagshff LinBstone. Allof $e springswitr significant discharges identif ied in $e

Flagshff Linpsbne and Nortr Horn Formati on are separabd from fte Tank Seam by rmre

$an  1 ,000 fee to f  ove rbu rden (P la te6 -100 f  $eBearCanyonMineMRP) .  I n theMohr land

area all springs are separated fromhe Tank Seam by rmre han 1,000 feet of overburden.

Thus, he groundwater systems from wirich bese springsdischarge are r,rrell above he zone

of potential impact fromsubsidence fracfures hat propagate upward fromhe mine.

Abundant clay and rnrdsbne in he Nor$ Hom Formation aids tre quick healing of any

Fl-lC cf cod minirBinthe
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subsidence-relabd fracfures hat do occur. Therefore, he potential for hese springs b be

inpacted as a result of mining-relab d activities is nfnimal. This is inporhnt because

Mohr land areaspr ingsSBC-16,  16A,168,18 ,and 21  prov idebasef lowbf te le f t fo rko f

Fish Creek.

1.1.2 Surface water

Execution of $e mine plan fortre Mohrland and McCadden Hollow area wil l result in

subsidence of a portion of fte Left and Right Forks of Fish Creek (Mohrland Mine) and he

epheneral McCadden Hollow drainage (McCadden Hollow Mine). In he Mohrland area

deph of overburden is in excess of 700 feet. Maxinum predicted subsidence to he Left

Fork is about4 feet and maximrm predicted subsidence to he RightFork is about 10 feet

(confidential mine map). In he Mohrland area no inpacb are expected fromundermining

fte stream d rainages because fie streanr are epheneral along mst of heir reaches in fte

nine area and because fte deph of overburden is great. Previous mining in Bear Canyon

Mines#1  and#2suppo r th i s i dea .  l nM ine#1  fu l l  coa l  ex t rac t i onwas fo l l owedbymin ing

in he overlying Mine #2. Despite tre fact $at only 200 feet of overburden separated Mines

#1 and #2, he Mine #2 coal seam and roof were intact when mining conrrenced in Mine #2.

The ephencral McCadden Hollow drainage traverses in an east-west direction along fie

souhern portion of he McCadden Hollow nfne area. Maxinrum predicted subsidence is

about 10 feet (confidential mine map) and he depft of overburden is in excess of 700 feet.

Mining uorkings wil l notcrosseiherfie Bear Canyon orBlind Canyon Faulb. Along fte

boundary separating fte mine workings and he faulb nuximum subsidence wil l be 3 feet or

FHC of @d minirpinthe
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less and cliff faces are notassociated witr eifter fault. The relatively snull subsidence

conbined wih he deph of overburden and fte lack of cliff faces suggesb here will be

insignificant surface impacts such as fracfuring, which promote fie diversion of surface

uater from$e drainage into $e bedrock. Also, because fie steam is ephenrral here is no

base flow conoonent b he sfeam ftat could be affected.

About 1,000 feet west of he Bear Canyon Fault a small displacenent fault (Double Fault - 6

feet total displacencnt) will be mined $rough. This fault also crosses fte McCadden

Hollow drainage. Because of he deph of overburden and he fact f iat $e steam is

ephennral no inpacb to fie surface water regine is anticipated dueto mining.

The hydrologic balance of Bear Creek below$e nine discharge pointwil l beaffected byfte

addition of nine water to fte creek. This inpact is discussed in Section 1.5 below.

1.2 Presence of acid-forming ortoxic-forming materlals (728.320)

Inforrmtion on acid- and toxic-forning nnterials isconbined in Appendix 6-C of theMRP.

Evafuation of hese data using Guidelines for Management of Topsoil and Overburden

(Table 2;Leafiervrood and Duce, 1988) revealed hat here have been no pooror

unaccepbble (acid- ortoxic-fornfng ) materials encountered in the pernft area. Coal and

rockstrata in fie pernit expansion area areexpected to be identical to hose encountered in

$e Bear Canyon Mine area. However, if any acid- and/or toxic-forming materials are

Fl-lC cf cod minirEinthe
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discovered in waste rock in the fufure, ftese neterials will be disposed of in accordance witt

he requirenenb of R645-301-731.300 and as outl ined in Chapter 3 of he MRP.

Western coal mines comrmnly conbin sulfide minerals, wirich, when exposed b air and

uater, oxidize and release H*ions (acid). The sulfide mineral pyrite (FeSz) has been

identif ied in fte Bear Canyon Mine and is anticipated to occur in he Mohrland and

McCadden Hollow areas. Altrough pyrite oxidation does occur, acidic mine drainage does

not. Acid derived from pyrite oxidation is readily consunBd by dissolution of carbonate

minerals, which are pervasive trroughout fte rocks in he vicinity of $e ntines. lron

liberahd during pyrite oxidation is readily precipibted as iron-hydroxideand is notobserved

in he mine discharge water.

1.3 I mpact of coal mlning on sedlment yield from disturbed areas (728.331)

The sedinBnt load of streans can be inpacted by increased sedirnent yield fromdisfurbed

areas and fromsubsided landscape above mine uorkings. SedinBnt control nBasures for

existing and proposed disturbed areas are described in7.2.7 and 7.2.8 of fte MRP. lt is

exoected hat $e inshllation and naintenance of $ese sedinent conbol strucfures will

prevent any adverse inpacts b the sedinpnt load of streans. Also of particular concern is

spring SBC-14 which discharges innediately below$e proposed portal area in he right

fork of Bear Canyon. This spring supports a snnll r iparian area in fie canyon. The portal

facilities, culverb, and sedinpnt control strucfures have been specifically designed to prevent

inpacb from sedinBnt yield to tris spring and riparian area.

F|-IC of @d minirBinthe
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Subsidence can result in eitrer increased ordecreased sedinBnt loading ofephercral and

intermittent streans. Differential subsidence can locally increase stream gradients, causing

higher flow velocities in fie stream channel and greater sedinBnt loading. Hovvever, this

inpact vrould likely be localized and short-lived. lf there is sufficient water in $e drainage,

fie increased erosion of easily eroded sedinBnts wil l rapidly bring fte channel to Euil ibrium

wifi fie sfeam. lf fie altered substrate in he channel is not easily eroded, fiere will be no

increase in sedinBnt loading of fte stream. Thesedirnent load of ephencral and internittent

streann ulould be decreased where subsidence causes water to be impounded. Here,

sedinBnt unuld be deposited in he subsidenc+induced depressions in fie stream channel.

This occurrence vtould also be short-lived because sedinpnt deposition in be depressions

would gradually bring fie channel inb equil ibrium with $e stream.

An escarpnentfailure study(confidential mine map identified theLeft Fork of fish Creek as

an area hat may be inpacted by subsidence. Oher areas including McCadden Hollow are

not anticipated b be affected by escarpnent failure, because he do not contain cliff areas.

The rmdeling activity included: 1)he identif ication orpotential instabil ity areas along cliff

faces and 2) rmdeling of potential failure along selecbd cliff face transecb. Tuo areas

wihin he lease boundaries and a trird area outsidetre lease boundary vvere rmdeled for

potential cliff face failure. In all areas he sfudy found hat escarpnent failure would not

present a hazardous condition. Locations of he cross-sections (tansect lines) of fte rmdeled
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areas areshown on Plate 5.3 of treBear Canyon Mining and Reclanntion Plan. The areas

and potential inpacts are summarized below.

Section Dislance to Slream Maxirnum Rock Fall Disbnce
2.600 ft 950 feet

D - D ' r .980 f t 650 ft
450 ft 450 ft (rock hit bottom of canvon)

Sectron C-C'

Thissect ion is located onWi ld HorseRidgeagainsthelef t forkof  F ish Creeknearhe

souheast end of Federal Lease U-38727. The cross-section was selected wiere he

escarpnenb are fie largest and tre slope is the steepest. The rmdel predicb hat escarprnent

failure wil l occur, butthe fall ing rocks wil l not reach be stream channel. Therefore no water

related irmacts would occur.

Sectlon D-D'

The section is located on Wild Horse Ridge against the left fork of Fish Creek near he

norheast end of Federal Lease U-38727. This section reoresenb he transition area where

subsidence contours transition between hecliff face and the upland slope. Modeled

escarp nent failu re debris will not reach he stream chan nel, th u s not stream inpact will

0 ccu r.

Section E-E'

FtlC of @d mininginthe
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Thissect ion is located athe upperendof  her ight forkof  F ishCreekbetween betwo

stream segnenb of Federal Lease U-61049. Here Fish Creek flows ftrough a box canyon

and tre escarpnnnt failure will impact$e streanbed. Because streamflows are minimal in

hisarea, typically 10-30 gpm,water quality inpacts, prinarily sedinBnt loading, wil l be

minirml and shortterm.

1.4 f mpactstoacidity, TD$ anO dlnr important water quality parameters 1728.3321

There is tre potential for surface water and groundwater quality b be affected by mining

operations. Potential inpacb to he acidity of surface waters and groundwaters resulting

fromacid mine drainage were discussed in Section 1.2, and tre potential inpacb of

increased suspended solids were discussed in Section 1.3. Oher potential inpacb fromcoal

nining activity include increasing fie concentration of tobl dissolved solids (TDS) and

specific solutes in streans $at receive mine discharge water.

As discussed in Section 1.2, pyrite oxidation, wtrich has he potential b cause acid nine

drainage, does occur in tre mine environrnent. However, tre ubiquitous presence of

carbonate minerals in fte permitarea results in fie rapid neutralization of produced acid.

Therefore, acid mine drainage does notoccur. Toxic forming minerals aregenerally not

found in he permit area. Thus,fte potential fordefinBnhl inpacb to groundwater or

surface-water systens as a result of tre discharge or seepage of n$ne discharge unter to the

surface is mininBl. In fact, be quality of water discharged from fte Bear Canyon Mine

porhls has generally better han hat of he receiving water (Bear Creek). Bear Creek above
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heminedischarge(BC-1)hasanaverageTDSconcentrat ion of  544rBl l ,whi le t remine

discharge water (NPDES-004) averages 364 np/|. The rnean sulfate concentration of Bear

Creek water is 263 np/|, wfiile fte sulfate concentration of he mine discharge water is less

han one fifh as great (51 ng/l).

Because fte rockpackages and mining practices in he Mohrland and McCadden Hollow

Mines wil l besimilar to those in the Bear Canyon mine, sinilar discharge water quality is

anticipated. As described above there is no evidence hat mining in he vicinity of eit lrer the

Bear Canyon or Blind Canyon Faults has affected fte groundwater regine ateitrer Big Bear

or Birch springs. Also as described above, mining in eitrer tre Mohrland or McCadden

Holfow area wil l not inpact Big Bear and Birch springs (Sections 1.11 and 1.12\.

Because he flow regines of tre two springs wil l not be impacted by he proposed mining,

he TDS, solute content, orotherwater quality parameters of discharge water fromhe two

springs wil l not be altered by he proposed mining activit ies.

The practice of using rockdustforthe suppression of coal dustin amine nuy potentially

inpact ftegroundvrater f lowing through he minebydissolution of fte rockdustconstifuents

into he water. Currently, only l inBstone or dolomite rock dust is used for dust suppression

purposes in he BearCanyon Mine and ft is practice is expected to continue during mining in

thepermi texpansionarea.  Hence, i t isdoubt fu l  hatrockdustusagewi l l  adversely impact

grounduater quality.
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Hydrocarbons (in fie formof fuels, greases, and oils) are stored and used in the Bear Canyon

Mine area and will be used in $e pern{t expansion area. Groundwater contamination could

result from spil lage of hydrocarbon producb during mainbnance of equipnnnt during

operations, f i l l ing of storage tanks and vehicle hnks,orfrombnk leakage dueto the rupfure

of tanks. The probable future extent of he conbnination caused by diesel and oil spil lage is

expected to be minirul for bree reasons:

No underground storage tanks will exist in the pernt't expansion area;

Spil lage during fi l l ing of the storage orvehicle tanks wil l be nfninized to avoid loss

of an economically valuable product;

The 1997 SPCC Plan provides for(and C.W. Mining has implenented) inspection

and operation nnasures to minimize tre extent of conbn$nation resulting from he

use of hydrocarbons at be site.

There are no transforrners in he current or expanded mine permit areas that contain

polychlorinated biphenyls (PCBs). No roads will be constructed by C.W. Mining in the

Mohrland or McCadden Hollow pernit expansion areas. C.W. Mining is not be property

owner and has no control on roads hat nny subsequenfly be au$orized by the properV

owllers.

The springs$at discharge above he mined horizons on Gentry Mounhin are related to

shallow, active zone grounduabr systens. These springs, wtrich include but are not l imited

FHC cf @d mininginthe
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to  SBC 12,  15 ,  16 ,  18 ,20 ,21 ,  and 22 ,and SCC- I ,2 ,5 ,6 ,  and 7 ,  a re  no t  in  hydrau l i c

comrnrnication wi$ groundwater systens hat will be encountered in he mine. We

anticipate no detirmnbl inpacts b water quality to hese springs as a result of mining

act iv i t ies. Indeed, i t isdi f f icul t toinnginearBchanismwherebyfteraabrqual i tyofspr ings

$at discharge above fte mined horizon nny be significantly inpacted by mining operations.

Groundwater systerm from wtrich fte springson Gentry Mounbin discharge are not related

to$egroundwatersystemsencountered inthenine. Thewaterqualitycharacteristics at

each of bese springshave been well docunBnted. Generally, theconcentrations of

individual solute paraneters have notchanged significantly over tinB (Appendix A,2001

Report).

1.5 Floodirg orstreamflory alteration (728.333)

Flooding is a potential consequence of nine wabr discharge. ln nine water fromhe

Mohrland expansion wil l be discharged fromtre existing Mohrland Porhl (SCC-3). The

portal currenfly discharges about 250 gpm, although historical flows have exceeded 700

gpm. During he init ial phaseof ntining in he Mohrland area approxinately 200 gpmof fris

discharge will be used for in mine process water. As mining progresses in sitr nine water

will be used as process water and Mohrland Portal discharges will increase. Because

significant discharge from fte Spring Canyon Sandstone is not anticipated it is reasonable to

assume excess ntine discharge will be sintilar to or less tran hat in fte Bear Canyon Mine.

Maxinum Bear Canyon ntne discharges were he resultof fte paleochannel in the Blind
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Canyon Seam. The Blind Canyon Seamwill notbenined in tre Mohrland area. Thus$e

discharge rate fromhe Mohrland Porbl may conservatively beestintbd to increase by

about 50 -1 00 gpm, due b Mohrland mine discharges, creating a nnxinum flow of 350 gpm

based on he current best available data. Prior to encountering the Blind Canyon Seam

paleochannel peak discharge formfte Bear Canyon Mine was only about20 gpm (Figure

10a; 2001 Report),wfi ich suggest$e nnximrm increase in discharge athe Mohrland Porhl

could be as snull as 20 gpm.

Discharge from$e McCadden Hollow mine wil l also bevia tre Mohrland Portal. Because a

sandstonechannel, similar to the oneencounbred in he Blind Canyon Seam in fte Bear

Canyon mine rnay beencountered, peak discharge fromhe McCadden Hollow mine may be

as great as 200 gpm. Such a discharge urculd increase he Mohrland Porhl f low rate to about

450 gpm, which is v'rell below he historical discharge rate of 700 gpm. As he Mohrland

Porbl drainage creek was stable at 700 gpm inflow fromfie Mohrland Portal, it is

ant ic ipated thatanaddi t ional  200gpmdischargefrombeMcCadden Hol lowminewi l l  not

resulb in dannge orerosion to he channel.

1.6 Groundrvater ard surface-water a\railability (728.334)

As described in Section 1.1 here are no expected inpacts to he hydrologic balance of eiher

grounduater or surface water systens. Therefore, here are no probable inpacb to

groundwater orsurfacewater supply. There are no water supplywells in the permit area fiat

could bedannged bysubsidence. Asdescribed in Sections 8.1 and 8.2 (2001 Report) and as
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described herein, mining has not nor should not affect the groundwater systens hat support

Big Bear and Birch springs. Thus,weexpect that Big Bearand Birch springswill continue

to be available for culinary use.

1.7 Contamination, diminution, or interruption of water sources (728.340)

Based on ffe infornntion presented in trisdocunBnt, weanticipate that here should beno

contamination, diminution, or interruotion of water sources.

Additional References

Mayo and Associates, LC,1999,Investigation of grounduater and surface-water systens in
he vicinity of GENWAL's existing pernit area and he Mill Fork Track, Ennry
Coun ty ,  UT :  Janua ry  14 ,1999 ,87  p .

Mayo and Associated, LC,1997, Investigation of surface-water and groundwater systens in
he PacificCorp Lease Area, East and Trail Mountains, Enery County, Utah:
Probable hydrologic consequences of coal mining in he Trail Mountain LBA and
RecomnBndations forsurface-water groundwater rmnitoring: October 20,1997,127
0 .
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In 2001 C. W. Mining hired Mayo and Associates b do a debiled hydrologic study and a PHC

of be2001 pemit area, and of ftefutureWild Horse Ridge and Mohrland expansion areas. This

reportentited "lnvestigation of Groundwabr and Surface-Wabr Sysbns in be C. W. Mining

Conpany Federal Coal Lease and Fee Lands, Southem Genfy Mounbin, Enery and Carbon Counties,

Uhh: Probable Hydrologic Consequences of Coal Mining in $e Bear Canyon Permit Area and

ReconrrBndatio ns for Surface Wabr and Groundwater Monitoring" is included in $e appendix

imnediately following hese pages.

In 2006 during fie Mohrland permit expansion he ForestService expressed concerns hat $e

PHC included in$ef irstMayo reportdid notful lyaddressheMohrland area,andf iat i tuasouUated.

Because of tris C. W. Mining again hired Mayo and Associates to updab he PHC included in he first

report. lnsbad of reuniting ftefirstreport, Mayo and Associates wrob asecond reportentifled "Probable

Hydrologic Consequences of Coal Mining in he Mohrland Permit Area". This second report is

included in his appendix inrrediably following $e firstreport.

Due to safety conoerns dewatering of he old Mohrland uorkings will likely hke place during

initial developnpnt of fie new Mohrland nine, and while reteat nining of long-wall panels 1,2, and 3

of ttis block (see Plab 5-18). U. S. Fuel officials reporbd fiat it took 18 rmntrs for hese nf ne

uorkings to fill up and begin discharging. Based on ftis be volunB of wabr stored in fte old

uorkings is approxinnbly 600 acre-ft.

C. W. Mining anticipates needing betucen 200 and 250 gpm during he long-wall n$ning

operations. While mining isbking place in $e Blind Canyon and Tankcoal seans ftewater wil l
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corne from he Bear Canyon #1 mine discharge and fromtreated surface waters as allowed by our

shares in Huntington Cleveland lrrigation Conpany. When mining begins in he Hiawaha seam he

Mohrland discharge wil l be intercep ted and his water wil l be used. lf any new inflows are encountered

his water wil l be used, and less of fte old mine workings inflows wil l be diverted. Because $e in-

flowsfromtheold workingswill bediverted and he de-watering of he old uorkings wil l take place

over a 3 to 4 year period the discharge is not antici pated to be greater then he current rate of 250 gpm

even if de-watering is taking place or if new inflows are encountered in the new workings. An

anticipated time line of trese activities is outlined below.

Year Mine Operations
201 0 Mine developrnent beg ins

2010-2011 Dewatering of old workings begins

201 3

New

Mine Use lrflo,Ys
150 gpm 0  gpm

1 5 0  g p m  0  g p m

250 gpm 0  gpm

Mohrland

Discharge
1 0 0  g p m

100-200 gpm

o gpmLongwall mining begins

2012-2017" New inflows are encountered 250 gpm 0-120 gpm 0-120 gpm
' lf neiv inflorlsaeetotrntsd bdoe lorBwdl minirpb€ine thedervdeing florlrrs will bedsed toqsure ar
are4e dsduge is250 gprn.

lf conditions arise that prevent C. W. Mining from following ttre proposed schedule tre

discharge nny increase to 350 gpmas stated on page 29 of the second Mayo report.
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